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E TITLEs Concerning a.mgthod for cqlculutiqg s laminar boundary layer
%1 SCURCE: AN'kaSSR. Techeniys :hidkoomcy { gazov (Flows of liquids

ard gases), Kiev, Raukova dumka, 1965,-62-61

% | TCPIC TAGS! ‘hydrodjnanicn,,laminnr boundary layer, boundary layer, :
{ | bcundary layer separation, boundary layer thickness
| & .

ALSTRACT? ﬁﬁé‘r a brief veview and critique of available methods for
g}lculatidg laminar boundary laver {n the retarded region, the

author develops a simp Tfled mathod of solution which makes {¢c possible
t¢ raduce the determination of boundary layer parameters by means of
the methods developed by L. Howar:h and by‘Kochin-LoytsyanakLy'uo
simple quadratures, Moreover, the determination of boundary layer
characteristic thicknesses doed not necessitate the knowledge of
viulocity derivatives, and only the determination of the first velocity
durivative will be needed for computing the values of the parn-mtcr]

u' 6%%2/v, A comparison of the renults from using the formulas cbtained
by Koehin-Loytsyanskiy and Holntein-nohlcn shovs that the exprensions | .
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'for'G**,‘thl?boundary layer momentun thickness, differ very slightly,
~Which means that tha distribution of boundary layer thicknesses :
depends veakly on the shape of velocity profiles in the boundary
layer, even for retarded motions, But, substantial discrepancien are
observed in the values of the parametar U'§#42/y st ¢he point of

~separation, as calculated by various methods, Those obtatined by

: Kachln-Loytlynnlky and Howarth ara substantially more consistent wit

~@xperimental ‘data, Orig, art, hag; 2 figures and 8 formulas, - (AB)
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- ORGis - None :
~TITLB:  esults of aerodynanic investigation of the compressor intake on models and .
in full .scale : : :

SOURCB: AN UkrSSR, chheniyo. zhidkoutey i |;azcv (Plows of liquids and guea) xlev,
Nauukova (‘umka, 1965, 72-80 '

_TOPIC TACIS ¢ comptessor deaign, aerodynamio test, tent model e

ABSTRACT: The paper desxcribes scale model and Eun scale aerodynamic tasts on compres
sor intakes. Rigidly oriented 3-channel total -.pressure tubes installed in a rotata-
ble ring were used to measure the flow turning angle,:velocity, and total air pressure
Schematics of the compressor intake are shown, ‘The e¢nergy loss coefficient,£, of the
intuke was calculated from the average loss of ‘total pressure,\ , the average ram den
sity, F’ the average normal. velocity, v and the compressibility correction factor
8 (8’21 - M¥/9) usings AY/f Vpe (1) Conditions and measurement results are
" given for 12 design varimts. vanants show a fairly uniform distribution of velo-
cities over the cross sections, Losses are compuratively low in all variants, somewhat

.
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lower for the design with a dlagonally disposed entrance, Hints for efficient compres..
sor ‘intake design are discussed, among thewm the necessity to have adequate overall
axial dimersions so as not to increase unduly the curvature at flow bends, Model tests
have indicated a sufficiently close correspondence of the flow rotation angles and ves:
locity distributions with the full scale data, Orig. art, has: 4 figures, 1 formula,
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ORG: Institute of Technical Thermophysics, AY Ukr8sR, Kiev (Institut
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tekhnicheskoy teplofiziki AN UkrSSK)

TITLE: Approitinate sdlntiﬁon 4o the internal problem of the theory of
a laminar boundary layer, laminar flow L

SOURCE: Inzht;nerno-fizricﬁ"eski‘y zhurnal, v. 10, no, 3, 1966, 298-305 RN B

TOPIC TAGS: ..sminar boundary layer, ‘integrat:ion, flov analysis,
axisymmetric i'low, approximate eolution, numeric in:egration , axisymmetric body

ABSTRACT: An analysis has been made of the problen of & lsminar
boundary layer taking into sccount the interaction of the boundary
layer and core¢ of the flow for an arbitrarily shaped duct. Several
equations were reduced to a single integrodifierential equation,
Numerical integration resulted in formulas for determining coordinates :
iof separation and convergence points of the luyers. A sinple approxi- |—
‘mate method is suggested for zalculating the toundury laver, %voking
;into account its effect on thes main streaom for planec or axisynmetrical !

;ducts. ' “{rT} ¢}
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TITLE: An approximate method of integratin
layer equatior

SOURCE: Prikladnaya mekhanika, v. 2, no. 6

TOPIC TAGS: as dynamics, laminar boundary
boundary laye:; flow

ABSTRACT: An approximate method for calcul
layer is developed in order to obtain its v
It is based o the linearization of the bou
Mises form. 'The results of the analysis ve
the velocity 7ariation in the external flow
linear U = 1 - bx laws, respectively. Comp
obtained by this method with the exact theo

agreement in the case of & flow with relatively small pressure gradien

vhile the discrepancies increase vith incre
Orig. art. has: 5 figures, 36 formulas, an
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elocity distributions.
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TITLE: Calculation of loss of totsl pressure in diffuser channels
SOURCE: Energomashinostroyeniye, no. 6, 1966, 29-31
TOPIC TAGS: diffuser design, pressure measurement |

ABSTRACT: To evaluate the loss in diffﬁgers of complicated configuration
with curvilineasr generstrices, use 1s generally made of the concept of an
equivelent conical diffuser, assuming that the losses in the curvilinear
diffuser will te equal to the losses in an equivalent conical diffuser
with an angle ¢f expansion ® eq (See Fig. 1),
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Fig. i. Curvilinear diffuser

The expression for the locsl engle of expansion of 8 curvilinear
axzilsymmetric diffuser, ten © /2 = dr/dl, cen be generslized in the
following form for the cese of s diffuser of arbitrary form:

., 8 dF 1 dF -
Wg==7v""a" 3

where F is the ares of e transverse cross section; S is the surface of f——
the diffuser. The generslized equations devaloped in the article are
confirmed by experimentel date from the literature. Orig. art. hes:

0 formulas and 2 figures, —
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DORFMAN, B. .

\‘

Labor productivityin transporting products of metallurgical
and pipe plants and methods' for messuring it, Biul. nauch,
inform.: trud 1 zar, ta 3 no. 11:15-17 '60, {MIRA 14:1)
- (Pips)  (Mptallurgical plants)
(Railroads—-Freight—Labor productivity)
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Methodology for calculating the increase of workers! productivity

in the railroed workshops of metallurgical plants taking the expansion

of production into consideration. Biul.nauch.inform.s trud i zar.

plata 4 1no.6320-25 161, ' (MIRA 1416)
(Stesl industry) (Reilroads, Industrial-Labor productivity)
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MINENKO, V,A, (Khar'kov); DORFMAN, B,A, (Khar'kov)

Organization of the work of the railroad trarsportation departments in
metallurgicul plants, Zhel, dor, transp. 47 no,9184-86 S '65,

(MIRA 18:9)
1, Direktor Vsesoyuznogo nauchno-issledovatel'skogo instituta
organizatasi’. proizvodstva 1 truda chernoy metallurgii (for
Minenko).
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MITHOR S GENESIN,A .M.y DORFMAN,B.A., and POPLAVSKIY,P .M. PA - 2384

TITLE) About the Acocounting of “the Railway Transportation Net Cost at

the Metallurgical Works. (Ob ucheta gobestoimosti perevozok ns
zheleznodorozhnom transporte metullurgichenkikh zavodov, Russian).
PERIODICAL:  Stal', 1957, Vol 1T, ¥r 1, PP 76 - 19 (U.S.8.R.)

Receiveds 5 / 1957 Reviewed: 5 / 1957

ABSTRACT: Freight turnover within an iron production plant comprises goods
delivered to the works, gransport within the premises of the plant,
and outgoing greight. The costs of transport of 8 work amount

to about 4 to 4,5 % of. the entire production costs. The problem

of the net costs for transports by rail within the prenises of

the work has hitherto not been investigated with gufficient thorough-
ness. At present the ton kilometer serves as s basis for calculations.
1t is shown that this is not the right basis and that the real rate
of expenditure for all costs of transport can only to be ascertained
if these expenses are referred to the total tonnage transported
including those outside the works. This calculation is possible

by means of the following formulas

K = p&P + Q2P1
K denotes the net costs of the transport, P - the amount of the
tonnage transported, p - the expenses foT jnitisl- and f£inal oper-
ations per ton, 5 Pl - the amount of tons kilometer
Card 1/2 attained in the case ¢f transports, 4 -~ expenses for the transport
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.~ : PA - 2384
About Accounting of the Hailway Transportation Net Cost at the
Metallurgioal Works.

of 1 ton per 1 km. Caloulations in 7 large works showed that net
costs for the transport of 1 ton vary between Rb 1.41 in the com-
bine of Kuznetsk, and Rb 2,08 at the Novo-Tagil' plant.

(2 tables and 2 illustrations).

ASSOCIATION: The All-Union Scientifie Research Institute for the froduction-

and Working Organization for the Production of Iron.
PRESENTED BY:

"SUBMITTED:
AVAILABLE: Library of Congress,
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TRUZHENKO, M.F.; DQ??H&?eﬁE:é: (g.Makeyevka)

Cooperaltive production in industrial transport. Zhel. dor.
transp, 40 no,1:28-29 Ja '58. (MIRA 11:1)

1,Nachal'nik shelesnodorozhnogo tsekha Makeyevskogo metallurgicheskogo

savoda (for Trushenko). 2. Nachal'nik labdoratoril promyshlennogo

transporta Vsesoyuznogo nauchno-issledovatel'skogo instituta

organisatsii promyshlemnosti chernoy metallurgii (for Dorfman).
(Railroads--Management)
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DOBD(AHI i!aa“wh., nauchnyy sotrudnik; FAYVISHENKO, L.I,, insh,, nauchnyy
+ KHAZANOVICH, N.L., inzh., nsuchnyy sotrudnik; KHALIN,
P.G,, inzh., nauchnyy sotrudnik; PEYCHEV, G.P., otv.red,; BELINA,
R.A., red.izd-va; ANDREYRV, S,P., tekhn.red.

[Prack maintenance at iron and steel mills] Opyt raboty puteitsev
zshaleznodorozhnogo transporta predpriiatii chernoi metallurgii,
Khar'kov, Gos.nsuchno~tekhn.izd-vo lit-ry po chernoi 1 tavetnoi
metallurgii, 1959. 101 p. (MIRA 12:10)

1. Kharkov, Vsesoyusnyy nauchno-issledovatel'skiy institut
organisatsii proiszvodstva § truda chernoy metallurgii, 2, Vee-
soyusnyy nauchno-igaledovatel'skiy inatitut organisatsii pro-

igvodatva i truda chernoy metallurgii.(for Dorfmsn, Fayvishenko,
Khasanovich, Khalin),

(Railroads, Industrial) (Railroads--Track)
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BELOSTOTSKIY, A.A., insh,; DORPMAN, B.A,, inzh,

Automatio eéntrol of railroad transportation im iron asd
stesl works, Mekh, 1 aviom, proisv. 17 mo.518-9 My '63,
(MIRA 1626)
(Hagnitogorak—fhilroada, Industrial—Electronic
equipment)
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W, B.H.’ DRYI.DV, R.A.

Device for determining the effect of inclination on the readings
of electrio instruments, Izm,tekh, no.8:153-54 Ag '62,
(MIPA 1634)

(Electric instryments.-Testing)
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Comparative study of the measuring methods of capacities

and fluid quantities in industry. Metrologia apl 10 no,12:
536-538 D 163.
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Use of pressure tubes for flow measurements, Metrologia apl
1 no.3l117-122 &"61..

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930009-5"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930009-5
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When the principle of efficiency is violdted, Okhr. truda i sots,
strakh, 6 no,12529-30 D '63, (MIRA 1732)
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ZUBKUV, 1.D.; DORPMAH, ZM, [Dorfman, IEM.]

Aprlication of ulirazcric waves in the study «f the nechanizal
properiise of glass textolits. Khim,prome [Ukre] nce2:9-10.
Ap-Ja Y¢5, {MIRA 1B16)
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‘DW' Bamanuil Yﬂ‘”gﬁnhiuzh.; SINTSEROV, Arkadiy Dmitriyevich, intgh,;
s 1 DeMoy, s VO 'muk. red.; mlmxll‘. BoIc. rﬂd.:

GOLUBKOVA, L.A., tekhn,red,

(Heating and ventileting flour and groat mills] Otoplente i

ventiliatsila mel'nits { kruptanykh zavodov. Pod red. S.A.Otsepa.

Moakva, Igd-vo tekhn., 1 ekon. lit-ry po voprosam mukomol®no-

krupianoi, kombikormovol promyshl. i elevatorno-skladskogo khoziai-

stva, 1957, 261 p, (MIRA 11:2)
(Heating) (Ventilation) (Plour mills)
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KUCHINSKIY, M, DORFMAN, F,, tekhnologs SEREBRYANNIKOVA, Kh., kand,khimicheskikh
mnk; BER"‘V""ln’ih. 3 SHCHEEANOV, P.j POLYAKOV, V ., ratsionalisator

(Sverdlovnk)
New developments in factories. Mest.prom,i khud.promys., 1 no.2/3
36 m-D 160, (MIRA 14:4)

1, Direktor fabriki "Komsunar®, Orsha (for Kuchinskiy)., 2. Fabrika
"Resinoprom" (for Dorfman), 3. Direktor fabriki "Shchetochnik,

- Rostov (for Shohebanov),
(Manufacture~~T2chnological innovations)
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KRIVORUCHKO, Semen Semenovich; DOIPMAN, G,A., otv. red.; KAMINSKIY,
LQN.’ Tod, 1Zd-m .Aﬂmn‘ﬁ?ﬁf“ﬁkﬁ. red.

[Operator of a coke-pueliin; machine; manual for on-the-job

trainipg of qualified workars] Mashinist koksovytalkivatelia;

uchebnik dlia podgotovki ralifitsirovannykh rabochikh na

proisvodstve, Khar'kov, Gos.nauckno-tekhn. izd-vo lit-ry po

chernoi i tsvetnoi metallurgii, 1961. 173 p. (MIRA 1416)
' (Coke industry——Equipment and supplies)
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DORFIAN, G.A.
Testing the: bweeing of the brickwork of coke oven batteries, Koks i

¥him, no.1:23-27 Y63, (MIRA 16:2)
(Coke ovens—Testing)
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SICHENKO, V.Y.; IVANOV, B.V.; POLYAKOV, I.I.; RAZHIKOV, A.A.s
DORFVAN, G.A.j IZHAELIT, E.M.; BOTYCH, A.G.; TOFYGIN,
‘I‘.'.‘E‘.":""‘Cﬁ}fn"j’ G.Ya.; STATSENKO Ye.Ya.; UDOVICHENKO, L.V.;
FILAPPOV, B.S., nauchn. ved.; LERNER, R.Z., nauchn. red.;
GOL'DIN, Ya.A., glav. rod.; KULESHOV, M.M., red.; POLOTSK,
SoMo’ red.

[By--product ccke industry] Kotsokhimichaskoe proizvodstvo.
Moskva, Metallurgiin, 1965. 167 p. (MIRA 18:7)

1., T3entral'nyy pauchno. issledovatel'skly institut in-

formatsii i tekhniko=ekonomicheskikh issledovanly chernoy T
metallurgii. 2. Direkto: Téuntral'nogo nauchno-issledova- -
tel'skogo instituta informatsil 4 telithniko--ekonomicheskikh
issledovaniy chernoy me:allurgii.(for Kaleshov).
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TAYTS, Ye.M., doktor tekhn, nauk; SHVLITS, S.A., kand. tekhm.
o okl doceasod]s PEYSAKHZOIl, I.B., insh.; GEL'FER, M.L.,
inzh.; DMITRIYENKO, M.T., inzl, s CORFMAN, G.A., inzhe;
[ZRAELIT, Ye.M., inzha} KULAKCV, N.K., inzhe; KUSHLY ANSKIY,
B.S., inzh,; MEYKSON, L.V., inzh.[deceased]; LEONOV, A.S.,
inzh,3 SHVARTS, G.A., inzh,; SHVARTSMAN, 1.Ya., inzh.;
{ATSENKO, N.Ya., inzha BLBIN, P.P., insh.; KHANIN, 1.M.,
joktor tekhn. nauk, prof., red.; KOZYREV, V.P., inzh.,
red,, KUPE:MAN, P.I., inzh,, red.; LCALOV, K.I., inzh.,
red,; LEYTES, V.A., Inzh., red.; LERNER, B.Z., inzh.,red.}
POTAPOV, A.G., inzh., red,; SHELKOV, A.K., red.

[By-proeduct cuxe industry worker's handbook in six volumes]
Spravechnik koksckhimika 1 ghesti tomakh. Moskva, Metal--
Jurgiis. Vol.2. 1965. 288 p. {MIRA 18:8)

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930009-5"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930009-5
——7 -

DORFMAK, G.S., ingh.; KOZACHERKO, V.G.; MARKOV, A.N,

o Over-all mechanization of paper roll relcading. Mekh.i avtom.
proizv, 18 no,2:121-2, F '€, 3\ (MIRA 1734)
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SXCEVFTA MTCA Dec. 1L Vol,10/10 Oto-Rhino-Laryn-o vc.
POREMA N GD / g e
1836, GREENBERG G.l., DORFMAN G, V, and VISLENEVA M.G. Leningrad,
“Tables of RusBian words used in clinical hearing-tests
by the speech audiometer ( Russian text) VESTN,OTO-RINO-
LARING, 1957, 3 (78-83) .
Two tables of Russian words are offered for spezech audiometry, The first table
contains sounds of low frequency, the second - of average and high frequencies. In
order to eliminate guessing, both tables are of monosyllabic words only, These
tables are aimed at clinical use in the differential diagnosis of the type of deafness,
following the course of a disease and the effectiveness of the therapeutic methods ¥

used, Discernment of speech in both tables is evaluated in percentage and depends
on the intensity of sounds, .
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DORFMAN, K.E.; ALEESINA, S.M., meditsinkeys settre.

’ . .

T 8158 Ag '62.
Mass work of a library. Med.seatra 21 no.6135 A8 (MIRA 15:9)

1, Zaveduyshchaye i bliotekoy Infelttsionnoy bol'nitsy imeni
. Z8v

ade (for Dorfman):
5.P.Botkina v LeniniLcrs AND NURSING,
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BRIDERSKIY, S.N., kard.tekin, nauk; BURSIAl, V.R., prof., kand,

tekhn. naukj VASIL'YEV, P.l., inzh.; DORFMMI, E.Ye. inzh.}

ZHURAVLEV, V;I.F.., kund.,teldm.. nauk; M"V‘R‘f‘}“
inzh.; ERUGLOV, A.l., dots., kand. tekhn. nauk} KUKIBNIY,
AQAQ, dotsc’ klmdotek.hn. nauk; I.EVA-CHE", N(vA., dots-, xand,
tekhn. nauk; LEYKIN, A.Ya., inzh.; NARMSKY, N.K., dots.,
kand. tekhn. nemkj PLATONOV, P.N., profl,, doktoer tekhn.
nauky SOKOLOV, A.Ia., prof., doktor techn. nauk; KUTSENKO,
K.I., kand. tekhne nauk, dots., retsenzent; VEREMEYENKD,
Ye.l., inzh., retsonzentj KOVIUN, A.P., insh., retsenzsnt;
SEMENYUK, A.l., retsenzent; KASHCHEYEV, 1.P., inzh.,
retsenzent; PAL'TSEV, V.S.y kand. tekha. nnuk, retsenzent;
KHMEL'NITSKAYA_, A.Zop red.

[Conveying end reloading machinery for the overall mechaniza-
tiom of the food industries] Transportiruiushchie i peregru-
zochnye mashiny dlia kompleksnoi mekhanizasil pishchevykh
proizvodstv, Hoakva, Pishchovela promyshltmnout', 1964,

759 Pe (MIRA 18:3)

(Continued on next card)
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BENDERSKIY, S.Nee—= (cclntinuod). Card 2.

1. Odesskiy tekimologicheskdy institut
(Lor Kutsenko, Naremskly, Vereneyerkay
eltspert Upravleniya po avtomatizatsil 1 oborudovaniyu dlya
pishchevoy promyshlennosti Gosudarstvennogo woniteta po ma-
sainostroyeniyn pri Gosplane SSSR (for Sememyuk). 3. Clavoyy
mekhanik Gosudarstvernogo instituta po proyektimvaniyu pred-
1 kombikornovey promyshlennosti

priyatiy mukoml'nokrupyanoy
khozyaystva (for Kaghcheyev) .

i elevatorno—s'k]ndskogo
be zaveduyushchly laboratoriyey Vsesoyutnogo nauchno=
issledovntel‘skc‘go inatituta zerns j produktov €go perera-

totki (for paltteev).

imeni M.V ,Lomonosova
Kovtun). 2. starshiy
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SHENDERET, Yeo.R.; IVANOVSKIY, F.p,. pog
SERGEYEVA, L.Ye.,; DORRMAN, 1.1

——

folubility of acetylene in gceto

Frild . khim, 37
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' " g man, lad Comptitation of ltrohitfmli‘“ﬂ'o'i;“a'liotig , ,? f]

l LInfles and construction of grids for gven |
",' ocity clistribution on the profifes  Akad, Nauk SSSR. b - . .
rikl. Mat. Meh. 16, 599-612 (1952), (Russidn) N (SR

Let s(f) ma ]

ap the grid of flat At g mad O (T

:!:i" :kzl b ')l “l Sa. in thq fﬁ%?-’phne anto a(:{:g"(.qf‘ v . .-: ;o

l.';( of eongruent equally spaced dirfoily In the lnz.i.‘y- SRR

| Plane. The potential function for incompressible flow about

plane gricls being known, the potentla or The glven grid F‘ s

- L Fa""’c,‘m’"d by constructing 35) as lollows. For a petiodic Fi =

o Hand Ry F) bounded at infinity the fimits 7, (t) f/

e satisfy Y ppeoaching the point fuf, of s |
!
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i mﬁlmtiolln T = o
I'J VOI. 14 NO‘ 9 ?}’1." f' ~v-';._
i Dotober 1958 . . ..
,‘Uaohauio. L

e

Tl

.,

LA+ P01 [ 170 - P coth =t

‘|which. can alw be inverted lo yied P ~F_ §
f Fit F_, Application of these telations to+ s(t)-—!?ym:s o

et =t [ T -5 0T coth -t |
L et oottt [ Tyt _
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0 and y, can be expressed aimilarly in terma ;

G hesc equations by v
I . integrations are pesformed nuterleally aficr making [} 2
e -4 if the transformativn tath ¢ = tanh g cas 8 and approximating |
S : 4 invt:f'anda by trigonometric polynomiats. 1t schesme devised |1
R ‘1 WML, Simonov Es:lme journal 11, 69-84 (1947); these Rev. 5"
SRR 9, 541 for alefoi computaticns Is applied t> accelerate con. 1

{ vergence. Calculations for a particular, profile show good
o apreetsent with test dnta, The: author also discusees apeciali- }-
. 1 7atlons for grids of high solidity and the construstion of 7
. ' grids viith veloclty distributions prescribed as funictions of

are length on the profifes, ' . J. H. Giese. f
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USSR /Mathemetics - Hydrodynanics,

Capcade profiles

¢ard 1/1 Pub 85-11/11
Dorﬁnan,_lb. A,
‘%ﬁ%%ﬁ?gﬁ%f cascade profiles
18, 637-640, Sep/Oct 195%

huthor H

Pitle

Periodical . Prikl. mat, 1 mekh.

Practical application of G. Yu. Stepanov's
(19%3)) for the astablishment of cascede pro
solving the inverse problem,
on the profile surface &8 specified, the author ¢
sponding profile ghape., In the particular case W
distribvution egrees with parameters of the distant 11ov,
to n cascade design with & quite different velouit

method presented provides an accura

Abstract

Institution s =-

gubmitted Juns 8, 1954

ethod (EM4, Vol 16, Ko 6
£1les is atteuwp

Considering the velocity dis
omputes the corre-

here the velocity

y aistrivution,
te solutlon. Three references.
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w——

DORPMAN, L. A.
~- "Direct and Tnverss Pmblwningl“d Polytechnic Ins% imeni M. 1.

Dorfmen, L. A. R, le
Sec;.i.ona." et Edm?gz:euriition ‘for the Degree of Candidate in Fhysico-

Kalinin, Leningrad, 1955.
mathematical Sciences.)

s in the Hydrodynamic Theory of lattice

. 87"’1010
S0: Knishnays Letopis’, lio. 23, Moscow, June 1955, pp
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DO i A R T )

USSR Mechenics -’ General Mechanics -21&92
Card 1/1 Pub 85-19/19

Author : Dorfuwan, L. A,

Title : "Note on L. A. Dorfman’s article "The Inverse Problem for a Lattice

of Profiles", Prikl. Mat, i Mekh., Vol XVIII, Fo 5, 1954
Periodical : Prikl. Mat. i Mekh., 19, 384, May-June 1955

Abstract : The author states that conditions imposed on the assignad velocity
- distribution in the earlier article are insufficient for the purpose
of obtaining closed profiles. Therefore, observations made on the
rigorous solution of the inverse problem were unfounded. The authar
makes the necessery corrections and thanks G. Yu. Stepanov f'or point-
ing out the original errors.

Tnstitution: --

Submitted : --
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DORFMAN, L. A.

!

Calculation of Flov Past; a Rotating Circulsar lattice,” by L.

.A. Dorfman, Leningrad, Izvestiya Akademii Nauk £8SR, Otde-
" leniye Tekhnicheskikh Nauk, No 12, Dec 50, PP 121-125.

"The plane flows in rotating circular lattices scheraticize flows in
the impellers of centrifugal :sompressors and radial turbines end in conicsl

flows in axial turbomachines.”

This work presents & method, supplemented by equatlons, graphs, and
drawings, intended for the calculation of pressure distribution on lattice

profiles of any number and any arbitrary shape in which the field of flow

48 reflected on external lattice blades without loss of accuracy. -0
“increase the accuracy of the calculations, essential singulsr integals
. of the potential speed of flow of displacement, apd not the speed iusell,

were calculated.

Sum 1239
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Lleein Sl

* wgopversstion of Véiociﬁ’éé Along & Profile in 8 Lattice,” b¥ I
4. Dorfman, Laningrud, lrzhenermyy sborrik, Vol 23 1656, pp 160~
189.

e Agsuming the agstrivution of velocitiut along the profile of 8 glven
1attice at some angle of inflov )81 1s knowm, the distribuvion of velocl~
‘ties gor any other angle of inflo¥ Fl i¢ found. .

Tphe solution of this problem is {mpor tant in studying turbine ]xrofil.cf ‘
‘iattices and comes dovi to determining the conformed reflection of the .~
. exterior of the profile 1attice for some caronic range vith the gived

“yelocity aistrivution.

- The only reference 18 +n & book vy L. 1. SedoV, _f_’_}f)skiﬁ Zadachi .
Gidrodinemiki 1 Aerodinamiki (Plane Problems of Hydrodynsnics and Aero- -

Qypenics), Gostekbizdat, 1979 e article ves submitied for publication
sum 1219 in April 1953 L : S
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AUTHOR: Dorfmen, L.A. (Leninsrad). oh.7-21/28
TITLE: Turbulent poundary layer 0B a rotating disc.
vrashchayuehchemsya

(Turbulentnyy pogranichnyy gloy na
diske). -
PERTODICAL: "Izvestiya Akgdemid Nauk,Otdsleniye Tekhniches}dkl_x__gg@_s_"
Technical bclences Section), -

(Bulletin‘of the Ac.S5C.
1957, No.7, pp.138-142 lu.8.8.R.)
ound & rotating disc is of greab

Study of the flow ar
particularly for compubting the
ndividual elements o turbines. Comparison
hmidt with

o% experimental data obtained by Kempf and S¢
data calculated according to the formula of Goldstein,s.(a)
'g results are not in agreement with

ghows that the latter
Therefore, in this paper an attempt
tion of the problem on the
»ting from relations given
in the book of Loybsyanskiy, L.G. nperodynemics of the
toundary layer", oL, author claims that the rasulis
obtained by me
= 2 -

1/2 ghich he derived shows good @&
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Tur
. urbulent boundary layer on g rotating dige

eéxperimental data, (C°nt-)

, Th 2hT-
2/2 2 of which ape Slavic.ere 8re 3 figures agh2g4fgferencea
SUBMIY ’

TTED: Jecember 10, 1956,
AVAIILBIE:
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"Doizeman, L
AUTHOR: “Egzgnan, L.A. gLeningrad).

PITLE: Influence of the radial temperature gradient on the heat
yransfer of a rotating disc. (Vliyaniye radial'nogo
gradienta gemperatur na teplootdachu vrashchayushchegosya

diska).
PERIODICAL: 1zvestiya Akademil Nauk SSSR Otdeleniye Tekhnicheskikh
Nauk, 1957, No.l2, PP. e4-66 (U SR)

?

ABSTRACT: An accurate golutioa of the probled of heating & viscous
incompressible 1iquid by & rotating disc was publisbed
in 1947 by 1, A. bel! (Ref.l). In 1952 this solution
was again published by Millsaps, K. and Ponlhausen, K.
(Ref.2) who gave results of calculations for low values
of the Prandtl pumber between 0 snd 10, These resu.ts,
as well as those of Wagner (Ref.3), were obtained for the
cordition that the t.emperature of the disc and the
Lemperature of the gurrounding redium at & large distarce
from the disc are maintained constant along the radius.
Experimental results sho¥ higher heat transfer values
than those calculatzd even if the influerce of radiation
jg excluded and this 18 attributed to the fact that, in
addition %o natural convection, there was a radial

card 1/2 temperature gradiert during the tests. Under real

CIA-RDP86-00513R000410930009-5

o4-12-13%/2k
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24-12-13,/24
Influence of bthe radial temperature gradient on the heat transfer
of a rotating disc.

conditions of operation of discs of gas turbines and
other turbines, the tsmperature of the disc and the
surrounding medium increases along the radius and this
imposes the necessity of gsolving the problem of the
influence of the radial temperature gradient on the heat
transfer of a rotating disc. To simplify calculations,

a quadratic distribution of the temperature along the disc
radius is assumed,since such a distribution is near to
that observed under real conditions of operation of u

gas turbine., For the boundary conditions defined by
Eq.(2) solution of the problem involves solving the
dirferential equation, Eq.(3), p.64. The final equation,
Eq.(15), indicates that the radial temperature gradient
has a considerable influence on the heat transfer,

There are one table sand 5 references, one of which is
Slavie,

SUBMITTED: March 22, 1957.
AVAITABLE: ILibrary of Congress.
Card 2/2
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5/112/59/000/013/021/057
A002/A001

Translation from: Referativayy zhurnal, Elektrotekhnika, 1959, MNo. }3, p. 32,

# 26377
AUTHORS: Bychenkov, 3. A., Kuznetsiov, L. A., Dcrfman, 1. A., Shkutov, K, G.
B
TITLE: The Experimental Gas Turbine Plaat of NZL
'v
PERIODICAL: Tr, Nevsk. mashinostroit. z-da, 1957 (1958), No. 1, PP. 211-226
TEXT: An experimental gas turbine power plan% was puilt at NZL in 1945

1948, At this plant a single-shaft T -350 (GT-550) unit was installed working

on an open cycle witl regensration (550 C gas temperature, 3.5 atm pre:surt‘) . ,
In 1355, the unit was converted to a r-700 (GT-700) two-shaft installation /
(700°C gas temperature) . The plant was in operation for 2,500 hours with 130

The GT-550 with a capaoity of 840-1,000 kw has 5 reaction stages ag

starts,

%, = const, = const, Wo, = ¢.56-0.63, The axial sompressor has 16 stages

wi%h a 50% reaction. The adjustmnt of the compres:sor was performed during the
of the compressor of tte

tests. The stage charasteristic on which the calculation

{ndustrial [T-600-1.5 (GT-600-1,5) was pased, was plotted on the basis of these

Card 1/2
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D FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930009-5"



CIA-RDP86-00513R000410930009-5

"APPROVED FOR RELEASE: 07/19/2001

8/112/59/000/0 13/021/0657
The Experimenta] Gas Turbine Plant of MNZL A002/A001

1nvestigations. The nonuaiform distritution of temperatures over the turbine

casing and great temperature stresses in the rotor bore hecessitate g preheating /
of the installation for 60 - & minutes, Characteristics of +me tardine unit at
differ-en‘t"; operati:olg conditions are glven, Changes of the outaids a1r temperature

from +20°C to -20 C do not affeot the speoific fus] coasumption, but the Pcwer ¢
rises by 1.5 times, The two-snaft GT-700 unit was desigred on the basis of ths

GT-550 by adding a Superimposed, single stage turbine with a 700 inlet tempera-

ture and a high-pressure compressor,

Translator's note: This 13 the full translation of the original Russtan

Card 2/2

410930009-5"
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DORFIAN, L.A,

NERSPCIERWENTRD B 1005000, ..
,a“" Heat trensfer from a rotating disk. Insh.-fiz., zhur. no. 6:3-11
Je 158, (KIRA 11:7)

1, Nevskiy maphinostroitel'nyy zavod im. V.I.lenina, Leningrad.

(Digke, Rotating)
(Heat~-Radiation and absorption)
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DORFMAN, L.A. kand.fi%.-mat.nauk; GUISHCHUK, S.V.,I1nsh,

J lades.
Studyirg turbine stages equipped with lamellar guide D i
T‘norgo:slhinmtroonio b nn.12:35-37 D '58. (MIBA 11:12)
(Purbines)
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DeR© AAN L4 e
) .

AUTHOR Dorfman, L. A. 57-1-23/ 30
~¢_”,,‘————~—“‘*_‘\
TITLE: Resistance of a Rugged Disk Rotating in a Housing (Soprotivleniye

sherokhovatogo diska, vrashchayushchegosya v kozhukhe).

PERIODICAL: Zhurngl Tekhnicheskoy Fizki, 1958, Vol. 23, Nr 1, pp. 170-172
(ussr

ABSTRACT ¢ The runners of turbines usually run in small cylindrical 3paces.
Thercfore, formulae for disks rotating in the open space ("free"
disk) cannot be used for the computation of resistance of the
runners. The considerztion as to the reason for the formula for
the resistance in a rugged disk rotating in a housing are ziven
and in the following the mentionec formula is conpared to the
experimental data. On the occasion of the derivation of tne for-
mula the author refers to ref. 1 and starts with the given formula
for the moment of resistance of a rugged “"iree" disk. Froaz this
he passes on to the cese of the disk in the housing. In this con-
nection the characteristic influence of the relative axial gap
s/R on the resistance in the case of turbulency is taken into
corsideration. The experimental duta by Pantell (ref.3) are given
ané finally the wanted formula for the rugged disk rotating in a

housing 1 tu k 0,272
sing is put up: (cl()min-0’051 ('ﬁ) 27

Card 1/2 h denotes the degree of roughness, R the radius of the disk,
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Resistance of a Rupgged Disk Rotating in a Housing. 57-1-23/%0

cy the coefficient of the moment of resistance. Consequently the
exporimental data obtained on the occausion of measurings carried
out with water whirl birakes with disk construction in the labera-
tory for turbines at the Hevskiy nmashinostroilel'nyy zavoc are
compared to this formula. It is deuonstrated that it agrees with
the exisiing experimental data and that it can be recoumerded for
the computation of the resistance of a disk rotating ir a housing

at 125 <g~ & 3000, 0,02 és/R<o,'1 and 0,02 < a/R <c,1

at a higher degree of 1roughness. a/R - radial gap.
There are 3 figures, 4 references, 3 of which are Slavic.

SUBLIITTEL : April 20, 1957

AVATLABLE: Library of Congress
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AUTHOR: Dorfman, L. A,

57-2-25/32

TITLE: The Reeistunce of a Rotating Rugred Disk (Soprotivleniye rra-
shchayushchegosya sherolhovatogo diska)

PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 2y, Nr 2, pp.300-336

(UssR)

ABSTRACT's The theoretical darivation of the drap formula for a rotating
rugeed disk under a method of operation where the rouganess
is entirely cffective is derived here. Zo facilitete the

integration of equations for the bhoundary tayer tne cuthcr

approximates several integral quantities by —enns of depender-

cey accordins tc powers of d /k . § is the thicinc s ol

the boundarr layer. k_is the he:s.ght ¥ Tumps og the rovgh,

" gurfece . Mirct, for illustrazing the nethod of calcila-

tion, the calculation of the roushness of a small plate is

given and then the coaparison of the obtained solutior with

the complete solution of Prandtl-shlikhting (reference 2).

The elements of the turbulent boundary layer at the rota-ing
Card 1/2 rugged disk are determired by means of the emplcy_ment o se~-
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niempirical methods in the solution of the momentum eguations.
The formula calculatzd for the dragof the ruzzed disk by means
of these methods is in agreement with the results of the
tests, Thoe obtained formula for the coefficient of the azoment
of drag rendsz

( )0,208 0, oe(jo , 365
-~ = 0,1015 1+02)2(—->
Q ¢ 25 R

R denotes the radius of the disk, - the densiiy of the me-
diur in moticn, M ~ the moment of drag of the two sidec of the
rotating disk with the radius R. This foraula can still be re-

duced: Zg 0,272
¢y = 0,108 —

There are 3 figures, and 5 references, 4 of which are 3lavic.

ASSOCIATION: Machire ~-Building Factory imeni Lenin, Leningrad {'.:hiao-
stroitel'nyy zavod im. Lenina, Leningrad)
SUBMITTED: Decenmber 4, 1956

T

AVATLABLE: ibrary of Congress
1. Turbulence-Mathematical analysis 2. Boundry layer-l{ht)xeuratical
Card 2/2 . analysis
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AUTHOR: Dorfman, L. A. 20-119-6-14/46

TITLE: Thermal Boundary Layer on a Rotating Disk (Teplovoy pogranichnyy
sloy na vrashchayuskchemsya diske)

PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol. 119, Nr 6,
pp. 1110 - 1112 (USHR)

ABSTRACT : The author compares the equation of the tagential velocities
of an averaged turbulent motion of an incompressible liquid
in the boundary layer of a rotating disk

L /

we ¥ AT st.z. - T
3T +—t v, % 3 z(y - vz\rf) with an energy
equation lacking dissipative terms

aT g T 9 AT —=r

- - gt
VeBrt V2 0z "z (a 23 va)'
Voo v oy v, and T denote the mean values of the velocity components
and of temperature, the pulsation components being deroted by
dashes. p denotes the kinematioc viscosity and "a = R/opf -

Card 1/3 the heat conductivity. In case of a quadratic temperature distri-
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Thermal Boundary Layer on a Rotating Disk 20-119-6-14/56

bution at the wall Twall = :.'2 and at P -u/a =1 (T «0)

the profiles of tumperature o(z,r) = T/r and of the tangential
velocities G(z,r) = v¥ /rwcoincide, the two above given ecua-
tions taking the nsame form:

vr%—%Jf 2 <X 4 va_’M: --53—2(»/%—’2* -V R'); R G 0.

The boundary conditions are also equal thon G(0,r) = 0(0,r) = 13
G(co yr) = @(=0,r)= 0, the relations for vy and T betveen the
pulsation coefficients and the averaged coefficients being
assumed as equul. From this the following relation butween the
friction stresaT{> and the heat flow q is determined:

q= cpt? Twall/ru’ . The here obtained results also comprises

the case of laminar flow, if no pulsation components exist. In
thedcase of turbulent flow the resistive torque M of wne fgcg'
of the disk can te expressed as M = 0,157 Re~©121(1/4)pw“r

at Reynolds's nunbers from 14.75 to 107, which yields

Nu =((dM/dr)/2nw r2p) = 0,0267 Re®’®, The heat balance was set
Card 2/5 up for an annulan element of the thermal boundary layer for the
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computation of {he heat emission at an arbitrary tenperature
gradient. From this an integral relation results, having no
dissipative terms. This equation is then repeatedly transformed
and the further course of computation is pursued step by step.

Trall ™ r2and Pr = 1 Fu = 0,308 ¥ (n + 2)Re is obtained for

laminar flow, and Wu = 0,0212(n + 2,6)0’211e0’8 for turbulent
flow, As a conclusion values for the coefficient Nu/Y He are
given. There are 5 references, 2 of which Te Soviet.

PRESENTED ; December 31, 1957, by L. I. Sedov, Member, Academy of
Sciences, USSR

SUBMITTED: May 23, 1957
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PHASE. T BOOK EXPLOLTATION 80V /4323
Dorfman, Lev Abramovich
_‘-"_——\

Gidzodinamicheskoye soprotivleniye i teplootdacha vrashchayushchikhsya tel
(Hydrodynamic Resistance ¢nd Heat Transfer of Rotating Bodies) loscow,
Fizmatglz, 1960, 260 p. 5,500 copies printed.

Ed.: B. Kh. Natkovich; Tech. Ed.: Ye, A, Yermakova,

PURPOSE: This book is inteniled for engineers and researchers workiag on the
industrial application of the hydrodynemics of viscous fluid, It will also be
of interest to students and aspirants.

COVERAGE: The book presents a theoretical reviev of the yrinciples of hydrodynamic
resistance and heat transi’er from rotating bodies. The basic eqaations of motion
and epergy balance, the luminar and turbulent flow around rotating discs, and the
rotation of cylinders and axially symmetrical bodies in viscous media are discussed
and the experimental results are compared with theoretical sclutions, The author
thanks Professor L.G. Loy:syanskiy. There is mo bibliography but numerous refer-
ences are made to Soviet, English, and German sources.

Cardfé-
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w ATTHOR ¢ Sene givea

. TITLEY The

Sae-Turbine Manufacture

PREIODICALS Izvestive abe<:riil naun 333N, Otdelemiye tekhnisheskikh
®ask, Emsrgelika i avtomstika, 1960, Xr 3, pp 183 (USSR)

! ABSTRACT:  The 13tk all-Union Sclentific Technigel Seszicn o8

. otatiesary and traction gas-turbinedwas held inm Moscow
on the 35tk and 26th November . it wes convened by
the Gas-Turbiae Commission of ths_Academy of Sctopces of

B e tbe USSR " tegether vith the Siate Scientific Techaical
v Commissien of the Council of Ministers of the USSR,

Beparts were read about the testing and eperation of gas

turbimes renging from JOO te 12000 k¥ and on the design

of & 30 MV gas turbine., The sessien vas sttended by

adeut 400 representatives of Ressareh Institutes,

Turbime and Locomotive Vorks, Design Institutes,

Teshmical Collegen, Councila of National Ecomomy amd other

imstitutes. The follewimg reports vere read:

®Seme Results Achisved im the Develepment of Small
LRSI BecaFuchinea® by %.Ya.0sharay of the Ekomomayaer raetery.

3/024/60/000/03/036/028
2294/X358

Beientific Technical Smevizn su Gas-Turbime

|
i

m The 13th All-Unien
. Mawufacture

“Results of Expertimental Work of the All-Unicn Thérmo -
Tethuical Institute oo the Gam Turbine at the Shatak
Onderground Gasification Station of Podzemgas™ by
€.8.01 *khevekiy, "Start-up and Adjustment Cxperience
with Gas-Turbine TYPe GT-600-1.5 of the Neva Works,
Leningrad and some fesults obtained om it im the Central
Betler Turbine Inatitute Investigations™ by .

v.G. shkiw of the Central BSoiler Turbine Institate,

ustaent and Operating Experience with Gas Turbines of
3he Nevm Werka Leningrad® .

i 27 JuA:D2clasp of the Neva
! ———RRKIRe2TANg Yorks, “The Preduciios o teei rer Tractica

and Jtatinmess oo lurpines” by Yolikolayey eof the
alr-Cuien Sci

omntific Research Imstitute of the Oid
Industry, *An Experimental Investigatira of Problems of '
the Combustion of Natural Gas in Gas-Tusdine Combdustion !
Clnabergs Sy Y.A.Khrietich of the Kiyev Polytechnical i
Institwte, AR Investigation of the Possidilities of
Develsping Comdustion Chambers for Marine Gas-Turbines
29188 Medels™ by S.L.Briskin ef the Cemtral Scientific

—— ~3 1y
- -
sl e W
!
. 3/024/60/000/03/026/028
B194/E0SS
”“.Mw“"inwuonl-: Scientific Technical Session sa Gas-Turdine

Receareh Institute imeni A.N.Kryl -
. JKrylev, lovestigation
o Eﬁo‘lola! ,nnln»os. in Gas~Turb: . -

fe Combustion
Chambers® by 0.V, Dubrovskiy er -
S .o:-po-mh . h1y of the Neva Enginesring Worka. |,
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DORFMaN, L.b., kand.fisiko-matematicheskikh nauk; KUZNBPSOV, AoL., irsh,

Re tow of I.T.Shvets and B.P.Dyban's book "Air cooling of
ga:-:;rgine rotors." Energomashinostroenis 6 1no.3:k0-45
Mr 160, (MIRA 13:6)
(Gas turbines--Cooling)
(Swvats, I.7.) (Dyben, B.P)
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s/114/60/000/004/003/009

E194/12355
AUTHORS ¢ Dorfman, L.A., Candidate of Physicomathematical
Sciences and Kuznetsov, A.L., Engineer
TITLE: Influence of Water Injection on the Intake of the

Axial-flow Compresscr of a Gas Turbine

PERIODICAL: Energomashinostroyeniye, 1960, No. 4,
pp. 12 - 15

TEXT: A compressor output may be increased by wet J/
compression. Injection of a water spray into the compressed

air causes the compression process to approach the isothermal,

so that the work required to compress 1 kg of air becomes
appreciably less than under ordinary conditions. Calculations
show that wet compression permits considerable reduction in
machine size for a given effective output and if regeneration

is used there is an appreciably lower heat consumption for

power generation, However, wet compression requires consid-
erable quantities of pure water which is subsequently

discharged to atmosphere. Saturated wet compression is, however,
an ideal case. 1In practice, the water drops may be in the

card 1/6
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Influence of Water Injection on the Intake of the Axial-flow
Compressor of a Gas Turbine

compressor for only about 0.015 se¢, and because of this short-
time and the small temperature diffierence between the drop and
the surrounding gas the actual process of wet compression may

be very different from the ideal, A method of calculating this’
difference is briefly described. The effectiveness of wet
compression is also impaired by uneven distribution of water
drops over the height of the blades resulting from centrifugal U/
force, by impact between the drops and blade surface, and by
contamination of the blading by deposits from the water. To
make the best use of wet compression it 1s necessary to have a
specially designed meridional profile of the blading.

Work on water injection in the axial-flow compressor of a

gas turbine has been described by the Allis Chalmers Company.
The hard water used gave considerable deposits on the blading.
In view of the lack of experimental data confirming the
effectiveness of water injection in an axial-flow compressor

Card 2/6
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Compressor of a Gas Tyrbine

tests were carried out on the experimental gas turbine

type "T-550 (GT-550) of the Nevskiy mashinostroitel:nyy

zavod (Neva Engineering Works)., The axial compresscr of

this set has 16 stages with 50% reacticn, and a stage compress:
jon ratio of 3.,6; the output is 100 t/h, Water is injected
through five mechanical nozzles with a total flow of 1 348 kg/h.
The mean drop diameter was estimated to be 40 p. The N
distribution of water droplets across the section was studied
by measuring the temperature distribution along the radius in
several stages, using thermocouples, The graphs show the
characteristic bend in the temperature distribution along the
blade height. It is due to centrifugal displacement of the
water droplets to the periphery, which 18 accordingly best
cooled. There is also a low-temperaturc zone near the blade
roots, where water comes into direct contact with the rotor
body and the blade roots. Accordingly, the concentration of

card 3/6
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Compressor o>f a Gas Turbine

water droplets is not uniform over the stage section, which
reduces the effectiveness of wet compression,

Measurements were made to show changes in the isoentrcpic
efficiency of wet compression. The formulae used are given

and the results are plotted, It is found that there is
appreciable reduction in efficiency from this cause.
Nevertheless, the work expended in compressing one kg of air ‘/
is lower for wet compression than for dry, even in the worst
case. The increase in output of the compressor is alsc -
greater than the amount of water injected. 'This means that

the compressor output is increased by wet compression.

After fifty hours of operation with water injection the
compressor efficiency measured with dry c~ompression was reduzzd
from 85 to 83% as a result of deposit formation from the

water on the blades; later, the rate of efficiency drop
diminished, The water hardness was 65 mg/litre. Analysis

card 4/6
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Influence of Water Injection on the Intake of the Axial-flow
Compressor of a Gas Turbine

showed that only half the deposits were water-soluble, so
washing would be of little use; part of the deposits

result from pick-up of oil and from dust in the air. Very
slight erosion was observed in the first stages, evidently
because the water-particle sizes were not all small enough. //
From the test results given it is possible to construct
compressor characteristics for various amounts of water
injection and to calculate the effect of injection on the
operation of the gas turbine set as a whole, Calculated
curves of power increase and efficiency as compared with
dry compression are pbtted and the gexperimental points were
close to these curves, It is shown that the greatest
increase in output and efficiency is observed with relatively
small amounts of water injection, because under such circ- ’
umstances the isoentropic efficiency of wet compression is
reduced comparatively litte, Accordingly, the tests have

card 5/6
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Compressor of a Gas Turbine

demonstrated the possibility of increasing the output of a
gas turbine by injecting water into the compressor intake,

The possibilities of such power increases uare grea:ly

limited by the reduction in axial velocity of the last stages.
when the air temperature is below or near freezing point,
water cannot be injected because.o thing in the first stages
but in hot dry regions. water/ al® elopnarticularly effective,
for example, with an air temperature of 35 C and relative
humidity of 40% treatment which reduces the air temperature to
27.2 9¢” increases the output of the turbine by about 7%.

There are 6 figures, 1 table and 8 references: Soviet and
5 non-Soviet,

Acknowledgments are expressed to Candidate of Technical
Sciences L. A, Kuznetsov for directing the work and to
Engineers K. G. Shkutov,; G. A. Kruglikov; L. I. Merkis and

A. C, Lebedev for their assistance.
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ZAL'F, Geogriy Arturovich, kand, tekhn, nauk; ZVYAGINTSEV, Vagiliy Va-
’ gil'yevich, ingh,; STRAKHOVICH, K.I., prof., retsenzent; DOIFMAR,
_LuAiy kend, fiz.-mat. nauk, red.j GOFMAN, Ye.K., red. izd-vaj
" BARDINA, A.A., tekhn. red,

[Thermal calculations of steam turbines] Teplovoi raschet paro-
vykh turbin. Moskva, Gos. nauchno-tekhn. izd-vo mhinostro.}t.
(Steam turbines)
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AUTHORS : Bogomazov, R.N., Engineer and Dorfman, L.A.,
Candidates of Physicomathematical Sciences

TITLE: Experience in the Investigation and Development of
Diffuser ‘lubes for Axial Turbine-type Machines

PERIODICAL: Energomashinostroyeniye, 1961, No, 1,
pp. 8 - 12

TEXT: losses in the gas-air duct, and partizularly the
performance of the inlet and discharge diffuser tubes of
turbines and compressors, have a considerable effect on the
efficiency of gas-turbine sets. Data are quoted for typical
sets of the Nevskiy mashinostvitelinyy zavod imeni Lenina
(Neva Machine Building Works imeni Lenin) which show that the
power gaxn resulting from proper design of diffusers may be 5%,
The optimum geometry of diffuser tubes is then considerec.

Te make diffuser tubes efficient they must be developed in
the axial or radial direction, but this is usually limited
by other constructional requirements and so the designer has
to effect a compromise., For this purpose it is nezessary to
Card 1/7
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Experience in the Investigation and Development of Diffuser
Tubes for Axial Turbine-type Machines

have data about the influence of design parameter of diffuser
tubes on their operation. Published recommendations on this
subject are inadequate, It is accordingly advantageous to usc
experience accumulated in neighbouring branches of industrial
aerodynamics in seeking an answer to the problem. Data
relating to axially symmetrical diffusers with screens proved
particularly useful, Tests carried out at the Neva Works imen:
Lenin have shown that the main aerodynamic characteristics of
screened diffusers can ecasily be applied to ordinary compresscr
and turbine-diffuser tubes,

Fig. 2 plots a comparison of recsults of loxs-tactor mecasurements

in screened diffusers obtained by * ¢ usova ot TsAGL with
losgAmeasuremcnts of the model ot .+ wa- *wurbine diffuser obtained
by the Neva works imeni Lenin. Ay vvi n' s good. The results
show that the losses indiftuser tubes .are puch int luenced by

the ratio of the breadth of the tub - . th radius at inlet,

Card 2/7 Jx
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Experience in the Investigation and Development of Diffuser
Tubes for Axial Turbine-type Machines

as indicated by curves in Fig. 3. The radius of transfeir from
the axial to the radial part of the diffuser is also of great
importance, as most of the loss occurs in this transitional
zone., To improve the flow in the outlet part of the diffuser
it is important to select the correct radis of transition from
axial to radial flow., If this radius and the breadth are far
from the optimum values, annular blades must be placed in the
diffuser to reduce the losses.

Design calculations on diffuser tubes used at the Neva Works
imeni Lenin are then considered. As the speed in the diffuser
tube of stationary gas-turbines is low, compressibility need
not be allowed for. In the flow region where there is no
breakaway, the flow beyond the boundary layer is not turbulent
and the circumferential component of flow speed i1s zero, This
property can be used for a graphical construction of the
velocity distribution., Egs. (1) and (2) provide a basis for

a semigraphical construction of flow line and determination of
thie velocity distribution at the walls.

Card 3/7 \X
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Tubes for Axial Turbine-type Machines

A further method used at the Neva Works imeni Lenin to
calculate the flow in annular diffusers is based on expression
(3). The graphs of Fig, 5 give a comparison between designs

of an annular diffuser using the analytical method of Eg. (3)
and the approximate semigraphical method, which is seen to have
advantages.

Fig. 6 shows the results of flow calculations in curved
diffuser tubes of initial and improved variants. where t.he
inner radius of the bend has been increcased, Comparison of

the calculated pressure distribution on the external walls of
the diffuser tube with the experimental value, given in Fig. 7.
shows good agreement. The examples given show that the aero-
dynamic properties of annular diffusers may be calculated and
methods of improving them can be suggested. Experimental
methods of developing diffuser tubes are then considered.
Taking as a basis the calculated shape of diffuser tubes,
improvements may be made experimentally within the limits of §(

Card 4/7 v
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Tubes for Axial Turbine-type Machines

the given overall dimensions, Experimental methods are
particularly important when the flow in the diffuser tubes
cannot be calculated., Experimental development incluces

the following steps: determination of the optimum wicdth;
determination of the optimum discharge diameter of the
diffuser; development of the annular blades and the like
necessary to improve the operation of the diffuser.

The application of the results of model tests to full.scale
conditions is then considered and the conditions of similarity
in addition to geometrical similarity are brefly described.
However, more information is required about tests on diffuser
pipes of full-scale machines to permit better judgment of the
application of model tests to full scale. Tests carried out
in full-scale turbines, type  T-700-i; (GT-700-4) show that
the losses in full-scale diffuser tubes are 20-30% greater
than the losses determined from model testas. This may be
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because the operating conditions of the diffuser tube in the
last stage of the turbine are different from those of a model
diffuser tube tested in a wind tunnel, In particular, swirling
of the flow at exit from the last stage has an effect,

Whereas some swirling in the axial part of a ring diffuser
improves the flow over the outer wall and reduces the losses

in the radial part, it may cause breakaway of the flow and
increase of losses. Therefore, in the curved annular diffuser
there is an optimum amount of swirl. Details of tests on the
influence of swirl on the operation of a diffuser tube have been
given in an article by Vinnik and others in Energomashinostroye-
niye, 1959, No. 4, To obtain a complete picture of the influence
of inlet conditions on the operation of the diffuser tube it
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Experience in the Investigation and Development of Diffuser
Tubes for Axial Turbine-type Machines

will be necessary to carry out nozzle tests in the presence
of a rotating runner and also to make tests on full-scale

machines,
There are 9 figures and 6 Soviet references,
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AUTHOR: Dorfman, L.A, (Leningrad)
TITLE: The effect of radial flow between a rotating disc and

a casing on their windage torque and heat transfer

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye
tekhnicheskikh nauk, Mekhanika i mashinostroyeniye,
1961, No.4, pp.26-32

TEXT: The problem defined in the title arises in the air cooling
of gas turbine rotors by radial blowing and by liquid cooling with
the help of screens arranged opposite the disc faces, The need
for investigating the effect of radial through-flow on the
hydrodynamics of the flow near a disc rotating in a casing arises
in studying the operation of centrifugal pumps, compressors,
turbines and similar machines, Previously, an approximate
solution of the angular momentum equation for the flow near a disc
rotating in a casing in the presence of radial through-flow has been
solved for material constants not varying with the radius, A more
accurate solution is examined using the laws of turbulent flow in
pipes and along flat plates. Tests of rotating discs in the

presence of radial flow do not reveal boundary layers with a
Card 1/3
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potential flow core, It is assumed that the boundary layers at

the disc and the casing fill the space between them, The

velocity profiles both at the disc and at the casing wall are

assumed to follow a power law with the exponent of 1/7.

Experimental results lead to the assumption that, for small

clearances, the average tangential velocity of the flow through the
clearance is equal to the tangential velocity in the middle of the
clearance, The equation of motion is solved under tlLese

assumptions for the two cases when the cooling medium is fed

through the disc or along the shaft, The fluid friction torque

and the torque coefficient are stated and compared with

experimental results, A comparison of theoretical and

experimental velocities in the clearance shows that the

agreement is less close at higher through-flows and with larger
clearances, An increase of the windage torque with increasing

flow of cooling medium is noticeable, It is pointed out that

other Russian tests (Ref.2: V.,S,Sedach, The kinematics of air v
cooling a gas turbine disc. Tr. KhPI, 1957, v.,XXIV, no.6)

obtained with water have given substantially different results due ](
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apparently to the effect of mass forces, The analy:sis of the
flow is used to derive the heat transfer from the disc. These
calculations are compared with other tests (Ref.3: V.M.Kapinos,
The heat transfer from the discs of gas turbines with air cooling,
Tr. KhPI, 1957, no.6) showing good agreement. The heat
transmitted to screens opposite disc faces is computad from the
above analysis and compared with extensive tosts by B,P.Mironov
(Ref . 4: Izv, AN SSSR, OTN, Energetika i avtomatika, 1960, no,3),
showing good agreement until the cloarance becomes e:xcessive.
There are 9 figures and 8 Soviet references,

SUBMITTED: January 28, 1961
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AUTHORS Dorfman, L.A., Candidate of Phys.Mat.Sciences, and
Osherov, Yu.S., Engineer
TITLE: An investigation of air-jat ccoling of gas-turbine
discs
PERIODICAL: Ensrgomashinostroyeniye, no.1l10, 1961, 23-26
TEXT: This paper was presented at the l4¢th Scientific-

Technical Session of Komissiya po gazovym turbinam AN SSSR
(Commission on Gas Turbines, AS USSR), held March 29, 1961,

Gas turbines now produced by NZL use air-jet cooling of the discs,
and work was carried out to study the efficiency of this type of
cooling. A detailed study was made of an experimantal gas turbine
typs [V -700 (GT-700) illustrated in Fig.l. In this tigure the
inseriptions round the outside give the amount of cooling air Hr
injected at each place, in kg/hour. The remaining figures are
temperatures. The tests wero mads at a speed of 50006000 r.p.m,
with cooling air injected in the following ways: 1) on the rim
of the disc from the front through two holes of 8 mm and 11 mm diaj
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2) from the front below the gland on the disc through a single hole
of 8 mm dia; 3) on the rear rim of the disc through one hole of
15 mm diameter and six slots of 10 x 10 mm. The inastrumsntation
is described, and some of the experimental results arn plotted im
Fig.2. The graphs on the left and right show respeciively the
temperatures of the front and rear facas of the disc, The curwre
numbers relate to cooling as foilows: 1 - only on the rim;

2 - on rim and slots; 3 - on rim and below disc gland; 4 - on
front side of disc only; 5§ - on rear side of disc only,

The points marked by 'x' or by a dot relats respectivaly to
thermocouples attached to the blade roots or %o the body of the
disc. The shape of the curves obtainsd is discussed. A study of
Jet cooling was also made on a production model turbine type

"~ T-700-4 (GT-700~4), the disc temperaturs being measured by fusible
inserts. The resultas, plotted in Fig.%4, show that the temperatura
difference along the radius of a disc between centre and rim is

not greater than 50 to 70°cC, MetHods are available by which the
temperature distribution in the disc may bz calculated. The
methods require a knowledge of the gas temperature in the runner

Card 2/.48
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and the rate of gas flow, the heat-transfer cosfficisnt from gas to
blades and from dis¢c to surrounding medium, the dimensions and
physical properties of the material, and finally the temperature of
the surrounding medium., The last is particularly difficult to
determine and the authors recommend an approximate cletermination of
the disc temperaturs with thes prasant mathod of tooling on the
basis of generalisation of the experimental results, The following
formula is then derived:;

0.7 S5 N 0.5 A
9 = 0.0265 ('p - «-’i sin a> (R ’L-- A {8)

k@

where: n, - gas viscosity; wup - air vnsconity; f - blade length;
b - blade width; R - dis¢ radius; z - heat ramoved by air j2ts;

d - diametar of air delivery pipa; Ap - thermal conductivity of
air; -~ thermal conductivity of gas. The remaining notations
are aa-&med known, In using this formula 3t should be borne in
mind that it is valid for the range of expsrimenzal ccnditiona
actually used and also for similar designs <f disc, frame and
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cooling system, No intsrpslation formula hss boen found for the
temperature of the centre of the disc, whith ‘oses heat through the
shaft as well as by the cooling air. However, altering ths delivery
of cooling air to the disc rim alsc alzara the rentra tempesrature
and if the delivery of cooling air iz % tha following
relationship holds; pﬂ/
t - ¢
M. B
A e TP (9)
t * s
noo - "3"‘;"—““"

An investigation of air-j#% cooling ...

wheraea: &H.U‘ -~ temperature of the metal at the c¢entre of the disc;
tg - temperature of the air; tM.0 - tesmperature of the metal at
the rim; tg -~ temperature of the gas at the blads roo:.

Values of the coefficient A are 2.5 for a turbine type GT-700-4
and 2,0 for the experimental turbina zyps GI-700., This formula

is approximate and is valid for conditions close to those used in
the tenst., Calculations were mads to compars air-jet cooling with
cooling by blowing air through gaps in the blade rocots. Results
show that for the experimental turbine type GT-700 cocoling through
Card %{?
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air is required to cool the disc to 500 °C. In the case of turbine
type GT-700-4, which is of appreciably greater diamaoter, cooling
through gaps in the roots offers no particular advantage, This is

cooling surface is proportional to the disc diameter and thickness,
whilst with air-jet cooling the effective surface is proportional
to the Square of the diametor. A3 air-jot cooling is simpler to
arrange and is less subject to clogging by dirt it is clearly to be
recommended in certain cases,
Acknowledgments arc expressed to Engincer G. A, Kruglikov, Engincer
A.S, Lebedov, Candidate of Technical Sciences L.A, Kuznetsov and
Candidate of Technical Sciences B.P. Mironov for their assistance,
I.T. Shvets and Ye.P. Dyban are mentioned in the Paper for their
contributions in the ficld of gas turbines, .
There are 6 figures and 3 Soviet-bloc references. Y/
%
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1. Nevskiy mashinostroitel'nyy zavoil imeni V.I,Lenina, Leningrad.
(Thermodynamics) /laminar flow)
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Studying the air-jet cooling of gas turbine disks,
Energosmaahimstroenie 7 nc.10323:26 0 161, (MIRA 14:10)
(Gas turbine disks—Cooling)
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20 17 E E191/E435
AUTHOR: Dorfman, L.A. (Leningrad)
TITLE: Turbulent flow around a rotating cylinder

PERIODICAL: Akademiya nauk SS3R. Izvestiya. Otdeleniye
tekhnicheskikh nauk, Mekhanika i mashinostroyeniye.
no.l, 1962, 172-173

TEXT: The results of measuring the velocity distribution near
two cylinders rotating in fre¢e air are given, One cylinder has
a diameter of 500 mm and the other of 270 mm, Both lengths are
about equal to the respective diameters. Preliminary flow tests
have shown the end effects to be negligible and the axial
components of velocity to be absent. Non-rotating screens at the w%/
cylinder ends had no effect on the results so that their validity
for cylinders of infinite length is assumed. The total head of
the flow was measured with & pitot tube of 0.8 mm diameter with a
bore of 0,5 mm, A round tube of 0.8 mm diameter with side holes
of 0.3 mm was used for statlic pressure measurement. The tubes
were 20 mm apart at an equal distance from the cylinder. The
results of measurement are given in tables for a range of
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distances: from the 0.5 m dia cylinder at speecds 1456, 2230 and

2840 rpm, and from the 0,27 m diameter cylinder at 2600 and

3920 rpm. The velocity listribution can be represented as in
turbulent flow near a flat surface but the curves differ for bj/
different cylinder diameters. By introducing a "dynamic velocity"
(defined by the friction shear stress) applicable to each radius,

all the measurements can be represented by a single plot, which is

also independent of the Feynolds number. In the same way, the
non-dimensional pressure distribution is independent of cylinder

size or Reynolds number, There are 2 figures and 2 tables,

SUBMITTED: November 4, 1961
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Turbulent boindary layer on an axisymmetric body rotating rapidly

in an axial flow, Isv.AN 383SR,0td,tekh,.nauk,Mekh. 1 mashinostr,

no.4118-22 Jl-Ag 162, (MIRA 15:18)
(Boundary layer)
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AUTHOR: Dorfman, L. A.
TITLE: The effect of & transient temperature of a rotating disc on

its heat exchange
PEZRIODICAL: Inzhenerno-fizichoskiy zhurnal, v. 5, no. 9, 1962, 89 - 91

®3XT: In calculating the transient temperature rield of the disc of a

gas turbine it is usually assumed that the coefficient of heat transfer
between the disc and the surrounding medium is independent of variations ////
in the temperature of the disc metal. The error arising from this assump- i ZZ
tion is here estimated. An examnple is celculated: for Tw = 7 deg/sec,

Tw s -0.5 deg/9002 (Tw is the disc temperature), and a speed of

w= 500 sec-'1 the actual heat-transfer coefficient exceeds the quasi-
stationary heat-transfer coefficient oy 0.06 %, i. e. the non-steady
influence can ve ignored. Trere is 1 figure.
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ASSOCIATION: Navskiy mashinostroitel'nyy zavod ifmeni V. I. Lenina, g.
Leningrad (Neva Institute for the Design and Planning of
Machinery Plants imeni V. I. Lenin, Leningrad)

SUBMITTEZD: June 24, 1961
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DORFMAN, LsA. (Leningrad)

8peed and thermal boundary layers on an axisymetrio body rotating
in an unlinited immovable medium, Isv,AN 8SSR.0td.tekh,nauk,Mekh,1i
mashinostr. 10.,6117-24 B-D 162, (MIRA 15:12)

(Boundary layer)
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* AUTHOR: Dorfman, L. A. (Leningrad) :5/67
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TITLE:"".’I;minat'bodi{dary la'ye'r\on _totatfng bodies of revolution

SOURCE: Inzhenernyy zhurnal, v. 3, no, 2, 1963, 228-235

 TOPIC TAGS: laminar, boundary layer, axisymmetric, drag coefficient, heat
.- transfor S

3y . .
. ABSTRACT: The Dorodnitsy¥n transformations have been used to study the boundary
" layer displacement and momentum thicknesses on bodies of revolution rotating in
a moviig, compressible gas. Throughout the analysis the assumption has been
made that the boundary layer thickness is relatively smill compared to. both the - ...
——-;*r:ransverse:and::longl;uc;_mglf'z‘ad{_f{_bE?Eﬁﬁiﬁure:“fThé't’r,mcfome'd differential ., }
) i .equations of motion are integrated by the Karman-Pohlhausen momentum integral ' H
vw.vr-m‘,—:techni.que;-va'ﬁ&'vntmerical"resqlt_s‘ffgi- the drag and heat transfer coefficients
‘“are ottained by means of isoclines., A particular example is cited for the case
of a yotating semi-infinite cylirder with the flow direction parallel to its
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DORFMAN, L.A. (Leningrad):

"Calculation of the boundary layer occurring on a arbitrary axially
symmetric surface rotating in a motionless medium."

report presented at the 2nd All-Union Congress on Theoretical and Applied
Mechanics, Moscow, 29 Jan - 5 Feb &4,
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